The phosphatidylinositol 3-kinase inhibitor wortmannin sensitizes quiescent but not proliferating MG-63 human osteosarcoma cells to radiation.
Recent genetic and biochemical studies indicate that DNA-dependent protein kinase (DNA-PK) plays an important role in DNA double-strand break (dsb) repair and V(D)J recombination. Since the catalytic subunit of DNA-PK (DNA-PKcs) has high sequence homology with phosphatidylinositol 3-kinase (PI 3-kinase), we examined the effect of wortmannin, a specific inhibitor of PI 3-kinase, on the survival of human tumor cells after X-irradiation. The present study demonstrates that wortmannin at 20 microM is an effective radiosensitizer of quiescent (Q), but not proliferating (P) cells. In addition, the rejoining of DNA dsb is significantly inhibited in Q, but not in P cells. Finally, we found that Q cell extracts have approximately five-fold less DNA-PK activity than those of P cells. After a 2 h exposure to wortmannin, the DNA-PK activity of Q cell extracts was considerably lower than that of P cells. This can explain why wortmannin sensitizes Q, but not P cells to radiation.